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(54) Analysis system for analyzing biological samples

(57)  An analysis system comprising:

- atleastone analyzer (100) being coupled to a respective
analyzer control computer(102), the analyzer control
computer comprising an analyzer control application pro-
gram (104) for receiving control data and for sending an-
alytical data, the analyzer control application program
being adapted to generate a host screen image (114),
and further comprising a host application program (122),
- a remote computer (106) being coupled to the at least
one analyzer control computer, the remote computer
comprising a data manager application program (130)
for sending the control data to the at least one analyzer
control computer and for receiving the analytical data,
the data manager application program being adapted to
generate a first window, and further comprising at least
one remote application program (124), the remote appli-
cation program being adapted to interoperate with the
host application program for generating a second window
containing a duplicate of the host screen image,

- a user interface program (134) for displaying at least a
first display window (142) and a second display window
(144), the first display window being one of the first and
second windows and the second display window con-
taining a screen shot of the other one of the first and

second windows,

- input means (146) for entering a user’s selection of the
first or the second window for displaying as the first dis-
play window.
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Description
Field of the invention

[0001] The presentinventionrelatestoananalysis sys-
tem and method for analyzing biological samples, such
as body fluids, a data processing method and a computer
program product.

Background and related art

[0002] Various automatic analyzers are known for an-
alyzing biological samples such as analyzers for in-vitro
analysis of biological samples. EP1 959257 A2 shows
an example of such an automatic analyzer.

[0003] US 2008/0168850 A1 shows a display for si-
multaneously monitoring analytical devices. The display
has a primary section that shows device information for
each analytical device in the device group. The device
information has a plurality of information fields.

[0004] US 2008/0168850 A1 shows a computer to
which a number of analytical devices are connected for
the purpose of monitoring the analytical devices.

[0005] Theinventionaimsto provide animprovedanal-
ysis system and an improved data processing system
and computer program product.

Summary of invention

[0006] The invention provides for an analysis system
for analyzing biological samples, a data processing meth-
od and a computer program product as claimed in the
respective independent claims. Embodiments of the in-
vention are given in the dependent claims.

[0007] In accordance with embodiments of the inven-
tion an analysis system for analyzing biological samples
is provided that comprises at least one automatic ana-
lyzer. The automatic analyzer is adapted to analyze a
biological sample, such as a body fluid. The automatic
analyzer is coupled to an analyzer control computer that
serves as a control unit for the automatic analyzer. The
analyzer control computer executes an analyzer control
application program for receiving control data from a re-
mote computer and for sending analytical data to the re-
mote computer.

[0008] The term 'control data’ as used herein encom-
passes any kind of data for specifying or enabling a re-
quested action of the automatic analyzer, including data
specifying the biological sample to be analyzed, e.g. by
an identifier such as an order number, and optionally the
kind of analysis to be performed on the biological sample.
[0009] The term ’analytical data’ as used herein en-
compasses any data that is descriptive of a result of an
analysis performed by the automatic analyzer and an
identifier of the biological sample that has been analyzed,
in particular the so called order number. In case of a
calibration the analytical data comprises the calibration
result, i.e. calibration data. In particular, the analytical
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data comprises an identifier of the sample for which the
analysis has been performed and data being descriptive
of a result of the analysis, such as measurement data.
[0010] In accordance with an embodiment of the in-
vention the analytical data comprises result context data.
The term 'result context data’ encompasses any data that
is descriptive of the conditions under which the meas-
urement data has been obtained, e.g. the reagents that
have been used for performing the analysis, any prob-
lems that may have occurred during the performance of
the analysis, calibration settings of the analyzer at the
time of performing the analysis, demographic data of the
patent who’s sample has been analyzes and/or other da-
ta related to the context of the analysis. The usage of
context data is further described in WO 2007/137751 A1.
[0011] The term "analyzer" as used herein encom-
passes any apparatus that can induce a reaction of a
sample with a reagent for obtaining a measurement val-
ue. Thereactionisinduced by the analyzerin accordance
with control data that specifies one or more parameters
related to the reaction. The measurement value can be
provided as part of the analytical data. The kind of meas-
urement value that is acquired by the analyzer depends
on the specified reaction. For example, the analyzer
measures light absorption, fluorescence, electrical po-
tential or other physical or chemical characteristics of the
reaction to provide the measurement data.

[0012] The analyzer control application is adapted to
generate a host screen image. Depending on the imple-
mentation the host screen image may enable an opera-
tor’s direct interaction with the analyzer control applica-
tion program via an input unit of the analyzer control com-
puter. Alternatively, no monitor is coupled to the analyzer
control computer such that the host screen image is not
displayed at the location of the analyzer control compu-
ter. It is important to note that even when no monitor is
coupled to the analyzer control computer the host screen
image is still generated by the analyzer control applica-
tion. The analyzer control computer further comprises a
host application program.

[0013] In accordance with some embodiments of the
invention the analyzer control computer does not have a
monitor coupled to it and/or it does not have an input unit
coupled to it such that a user interaction with the analyzer
control computer is only possible from a remote compu-
ter.

[0014] The analyzer control computeris coupled to the
remote computer. The remote computer comprises a da-
ta manager application program for sending the control
data to the analyzer control computer and for receiving
the analytical data from the analyzer control computer.
The data manager application program is operable to
generate a first window for a user’s interaction with the
data manager application program using the remote
computer. The remote computer further comprises at
least one remote application program that is adapted to
interoperate with the host application program of the an-
alyzer control computer for generating a second window
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containing a duplicate of the host screen image.

[0015] Hence, the interoperation of the remote appli-
cation program and the respective host application pro-
gram enables to remotely control the analyzer control
computer using the second window when the second
window is displayed by the remote computer. Such re-
mote and host application programs are as such known
from prior art, for example from US 6,710,790. In partic-
ular, the PCAnywhere software can be used toimplement
the host and remote application programs. For the pur-
pose of the screen duplication of the host screen image
on the remote computer each one the analyzer control
computers constitutes a host computer running a copy
of the host application program.

[0016] The remote computer further comprises a user
interface program for displaying at least a first display
window and a second display window. The first display
window constitutes the active window into which the user
can enter data. The first display window is one of the first
and second windows. In other words, the first display
window is either the first window of the data manager
application program or the second window that contains
the duplicate of the host screen image.

[0017] The second display window that is displayed by
the user interface program is a screen shot of at least
another window that is not shown in the first display win-
dow. Forexample, when the first window of the data man-
ager application program is displayed as the first display
window, the second display window shows a screen shot
of the second window that contains the duplicate of the
host screen image. In addition, a further second display
window can be shown that contains a screen shot of the
window that is displayed as the first display window. Fur-
ther, additional second display windows can be shown
for additional analyzer control computers.

[0018] A ’screen shot’ as understood herein encom-
passes an image taken by the remote computer of one
of the first and second windows. For example, the screen
shot has a bitmap image format, such as BMP, PNG or
JPEG. Itis to be noted that the term ’screen shot’ as used
herein does not necessarily imply that an image of the
full screen is taken but rather an image of just a portion
of the screen, such as an individual window.

[0019] In accordance with embodiments of the inven-
tion the first window that is generated by the data man-
ager application program and/or the second window that
is generated by the remote application program of the
remote computer is not necessarily visible on a monitor
thatis coupled to the remote computer. What is displayed
on the monitor of the remote computer are at least the
first display window and the second display window.
[0020] The first window that is generated by the data
manager application program is selected by the user in-
terface program to be displayed as the first display win-
dow upon a user’s selection of the first window to become
the active window into which the user can enter data.
Likewise, the second window that is generated by the
remote application program is selected by the user inter-
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face program to be displayed as the first display window
upon a user’s selection of the second window to become
the active window into which the user can enter data.
[0021] In accordance with an embodiment of the in-
vention, the second display window contains a screen-
shot of the second window that is generated by the re-
mote application program if the user has selected the
first window generated by the data manager application
program to be the active window that is displayed as the
first display window. In this instance the second window
is not displayed on the monitor but only the screenshot
of the second image by means of the second display
window. In this situation the user cannot enter data into
the second window as only a screenshot of the second
window is shown by the second display window on the
monitor but not the second window itself. When the user
wants to enter data into the second window the user has
to enter a selection of the second window, such as by
clicking on its screenshot, in order to select the second
window to become the active window, i.e. the first display
window.

[0022] The remote computer further comprises input
means that enable a user to enter a selection of the win-
dow that is to be displayed as the first display window.
The input means can be realized by any type of computer
peripheralinput device, such as by a keyboard, computer
mouse, trackball, a pen entry device, by voice control or
the like.

[0023] For example, a user can click on the second
display window in order to select the screen whose
screen shot is shown in the second display window for
displaying as the first display window. This implies that
the window that is currently displayed as the first display
window is deselected. The selection of the window can
be performed by moving a pointer such as a mouse cur-
sor, onto the second display window and then entering
a selection command, such as by clicking on a mouse
button.

[0024] Embodiments of the invention are particularly
advantageous as the user’s interaction with the at least
one automatic analyzer is greatly facilitated. In particular,
the user can remotely monitor and control the automatic
analyzer using the remote computer without having to be
physically present at the analyzer control computer’s lo-
cation.

[0025] Furthermore, embodiments of the invention are
particularly advantageous as the user can only enter data
into the first display window but not into the second dis-
play window as the second display window does only
contain a screen shot. This ensures that the user cannot
inadvertently or accidentally enter data into the second
window which could cause a malfunction of the automatic
analyzer or loss of an important biological sample. In par-
ticular, the user cannot inadvertently enter data into the
window whose screen shot is shown by the second dis-
play window when the second display window is selected
such as by a mouse click on the second display window.
[0026] In accordance with an embodiment of the in-
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vention, the user interface program of the remote com-
puter is adapted to repeatedly update the screen shot.
This has the advantage of enabling monitoring of the host
screen image and thus of the status of the automatic
analyzer.

[0027] In accordance with an embodiment of the in-
vention, a time interval between two consecutive screen
shot updates is below five seconds, preferably below one
second.

[0028] In accordance with an embodiment of the in-
vention, the data manager application program trans-
forms the analytical data and result context data into hu-
man readable analytical results. In particular, this encom-
passes an aggregation and/or validation of the data re-
ceived by the data manager application program from
the analyzer control computer.

[0029] In accordance with an embodiment of the in-
vention, the same physical network, such as an Ethernet,
is utilized for transmission of the analytical data, the con-
trol data and/or for the data transmission between the
remote application program and the host application pro-
gram. Separate interfaces can be implemented onlogical
layers of the network transmission protocol for transmis-
sion of the various kinds of data. For example, the HL7
interface is used for transmission of a sample identifier
and arequestto perform a certain analysis on the sample
identified by the sample identifier from the data manager
application program to the analyzer control computer of
the analyzer that is to perform the requested analysis.
The HL7 interface is also used for transmission of at least
a portion of the analytical data that contains a description
of a result of the analysis together with the sample iden-
tifier from the analyzer control computer back to the data
manager application program in response to the request.
[0030] Inaddition,an XML interface may be utilized for
exchanging data between the data manager application
program and the analyzer control computer via the net-
work. For example, at least a portion of the control data
that specifies the analysis to be performed can be trans-
mitted from the data manager application program to the
analyzer control computer by means of an XML docu-
ment containing control data. Likewise, at least a portion
of the analytical data, such as result context data, is com-
municated back from the analyzer control computer to
the data manager application program as an XML doc-
ument containing the result context data.

[0031] The communication between the remote appli-
cation program and the host application program may
also be performed via the same physical network using
still another logical interface, such as the proprietary
PCAnywhere protocol.

[0032] In accordance with an embodiment of the in-
vention a user’s selection of one of the second windows
to become the active window implies that data entry into
the respective analyzer control computer is only enabled
via the active window shown on the monitor of the remote
computer. When one of the selected second windows
becomes the active window no data entry is possible into

10

15

20

25

30

35

40

45

50

55

the original window displayed on the monitor coupled to
the analyzer control computer of which the selected sec-
ond window contains a duplicate.

[0033] In accordance with an embodiment of the in-
vention, a plurality of automatic analyzers is coupled to
a single remote computer through their respective ana-
lyzer control computers. Each one of the analyzer control
computers runs an instance of the host application pro-
gram and the remote computer runs an instance of the
remote application program for each one of the analyzer
control computers to provide a second window for each
one of the analyzer control computers.

[0034] In the following the number of analyzer control
computers is designated by N, where N can be any inte-
ger number that is greater or equal to one. The nth ana-
lyzer control computer of the plurality of analyzer control
computers is coupled to the nth automatic analyzer and
the analyzer control application program of the nth ana-
lyzer control computer generates an nth host screen im-
age, where 0 <n <N+1and where nis aninteger number.
By interoperation of the nth host application program with
the nth remote application program of the remote com-
puter the nth second window containing a duplicate of
the nth host screen image is generated by the remote
computer.

[0035] In accordance with an embodiment of the in-
vention the analysis system comprises a number N of
the automatic analyzers, an nth automatic analyzer being
coupledto an nthanalyzer control computer, the analyzer
control application program of the nth analyzer control
computer being adapted to generate an nth host screen
image and the nth analyzer control computer comprising
an nth host application program, wherein the remote
computer comprises the number N of the remote appli-
cation programs for generating an nth second window
for the nth analyzer control computer, the nth second
window containing a duplicate of the nth host screen im-
age, the first display window being one of the firstand N
second windows and the second display window being
another one of the first and N second windows.

[0036] In accordance with an embodiment of the in-
vention the user can select the first window or one of the
N second windows for display as the first display window
via the input means. For each of the second windows
and for the first window there is a second display window
containing a screen shot of the respective window. This
enables a user to conveniently and instantaneously se-
lect one of the second windows or the first window to
become the window that is displayed in the first display
window, such as for entering data into that window.
Hence, the total number of second display windows is N
+ 1 in the embodiment considered here.

[0037] In accordance with an embodiment of the in-
vention, the user interface program has a window posi-
tioning component for stacking the first window and the
N second windows on top of each other such that a user
interaction is only enabled with the topmost window of
the stack. In other words, only the topmost window of the
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stack is visible as it is an overlay covering all the other
windows of the stack such that a user can only enter data
into the topmost window of the stack. For example, the
first window and the second windows have identical size
and format.

[0038] All of these windows are stacked on top of each
other and are vertically aligned. As a consequence the
topmost window completely covers all the other windows
of the stack such that only the topmost window is acces-
sible for performing data entry. The topmost window of
the stack thus constitutes the first display window.
[0039] In accordance with an embodiment of the in-
vention, the order of the stack is changed in response to
the user’'s selection of another window to become the
first display window. This is particularly advantageous as
the selected window is immediately moved to the top of
the stack in order to become visible to the user and in
order to enable data entry of the user into that window
with a minimal latency time. This is due to the fact that
the up-to-date window the user has selected is already
present in the stack and does not need to be generated
orupdated when the user enters his or her selection. This
is particularly advantageous to provide real time capa-
bility with limited latency times which can be essential if
rapid user interaction with one of the automatic analyzers
becomes necessary such as in the case of a malfunc-
tioning or another critical state of the automatic analyzer.
[0040] In accordance with an embodiment of the in-
vention, the remote computer and the analyzer control
computers have means for establishing a voice commu-
nication channel. This enables to establish a voice com-
munication channel between the remote computer and
any one of the analyzer control computers. This is par-
ticularly advantageous as it enables the user of the re-
mote computer to communicate with another user of one
of the automatic analyzers such as to instruct the user
of the automatic analyzer to manually perform a certain
maintenance operation or the like.

[0041] In accordance with an embodiment of the
invention , the remote computer and the at least one an-
alyzer control computer comprise voice communication
means for establishing a voice communication channel
between the remote computer and the at least one ana-
lyzer control computer for voice communication between
the user of the remote computer and a user of the at least
one analyzer control computer.

[0042] In accordance with an embodiment of the in-
vention, the remote computer further comprises means
for receiving a single user entry action, wherein the
means for establishing the voice communication channel
are adapted to establish the voice communication chan-
nelbetween the remote computer and one of the analyzer
control computers whose second window is displayed as
the first display window in response to the single user
entry action.

[0043] In accordance with an embodiment of the in-
vention, the remote computer has means for receiving a
user entry action. When the means for receiving a user
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entry action is operated by the user the voice communi-
cation channel is established between the remote com-
puter and the analyzer control computer whose host
screen image is currently shown in the first display win-
dow. This is particularly advantageous as the user of the
remote computer can enter into voice communication
with the relevant user of the automatic analyzer by per-
forming a single entry action, such as by pushing a talk
button or by clicking on a virtual button that is displayed
on the user interface.

[0044] In another aspect the present invention relates
to a data processing method being implemented by a
remote computer and a number N of analyzer control
computers.

[0045] In still another aspect the present invention re-
lates to a computer program product, such as a digital
storage medium, comprising computer executable in-
structions for performing an embodiment of the data
processing method of the invention.

Brief description of the drawings
[0046] In the following embodiments of the invention

are explained in greater detail by way of example only
making reference to the drawings in which:

Figure 1 is a block diagram of an embodiment of an
analysis system of the invention,

Figure 2 is a block diagram of a further embodiment
of an analysis system of the invention,

Figure 3 is a flowchart illustrating an embodiment of
a method of the invention,

Figure 4 is a flowchart illustrating a further embodi-
ment of a method of the invention,

Figure 5 is an embodiment of a screen image dis-
played on the remote computer in accord-
ance with an embodiment of the invention,

Figure 6 is the screen image of fig. 5 when the user
selects another window,

Figure 7 is a schematic view illustrating the position-
ing of the windows on the screen of the re-
mote computer in accordance with an em-
bodiment of the invention,

Figure 8 is an embodiment of the screen image
shown on the remote computer,

Figure 9 is a diagram illustrating a further embodi-
ment of an analysis system of the invention,

Figure 10  isafurtherembodimentofthe screenimage

shown on the remote computer,
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Figure 11  is a picture of a further embodiment of an
analysis system of the invention,

Figure 12  is a block diagram showing a further em-
bodiment of an analysis system of the in-
vention,

Figure 13  is a block diagram showing a further em-

bodiment of an analysis system of the in-
vention.

Detailed description

[0047] Like numbered elements in these figures are
either identical elements or perform the same function.
Elements which have been discussed previously will not
necessarily be discussed in later figures if the function is
identical.

[0048] Fig. 1 shows an analysis system for analyzing
biological samples comprising at least one automatic an-
alyzer 100 for analyzing the biological samples. For ex-
ample, the automatic analyzer 100 is operable to perform
in-vitro analysis of a body fluid of a patient, such as a
blood or urine analysis.

[0049] The automatic analyzer 100 is coupled to a an-
alyzer control computer 102. The analyzer control com-
puter 102 executes an analyzer control application pro-
gram 104. The analyzer control application program 104
receives control data from a remote computer 106 via a
network 108. The network 108 can operate in accordance
with the internet protocol (IP). For example, the network
108 can be implemented as an Ethernet.

[0050] When the analyzer control application program
104 receives a request containing control data from the
remote computer 106 it generates one or more com-
mands for the automatic analyzer 100 for execution of
the request. The analyzer 100 responds to the com-
mands by sending analytical data back to the analyzer
control application program 104 whereby the analytical
data can be descriptive of a result of the analysis per-
formed on one of the biological samples. The analyzer
control application program 104 sends a response back
to the remote computer 106 via the network 108 whereby
the response contains the analytical data received from
the analyzer 100.

[0051] The analyzer control application 104 generates
a host screen image that is rendered under the control
of an operating system 110 of the analyzer control com-
puter 102 on a monitor 112 that may be coupled to the
analyzer control computer 102.

[0052] The operating system 110 provides a graphical
user interface including windows. For example, the op-
erating system 110 is a Microsoft operating system, such
as Microsoft Windows, or an Apple Macintosh operating
system.

[0053] The host screenimage 114 that is displayed by
the monitor 112 includes a window 116 that is generated
by the analyzer control application program 104. The win-
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dow 116 may include up to date status information of the
automatic analyzer and one or more data entry fields for
entry of control data by a user, i.e. a human operator.
The data entry can be performed by means of an input
unit 118 that may be coupled to the analyzer control com-
puter 102, such as a keyboard and/or a computer mouse.
[0054] The analyzer control computer 102 has a net-
work interface 120 for coupling the analyzer control com-
puter 102 to the network 108. Further, the analyzer con-
trol computer 102 runs a host application program 122
that interoperates with a respective remote application
program 124 that is executed by the remote computer
106.

[0055] The analyzer control computer 102 is loaded
with avoiceover P (VolP) program 126 thatinteroperates
with a respective VoIP program 128 that is executed by
the remote computer 100.

[0056] The remote computer 100 can have the same
or a different operating system 110 as the analyzer con-
trol computer 102 that also includes a graphical user in-
terface providing windows. The remote computer 106 ex-
ecutes adata manager application program 130 for send-
ing the control data via a network interface 132 over the
network 108 to the analyzer control application program
104 of the host compute 102 and for receiving analytical
data from the analyzer control application program 104
in response to a request containing the control data.
[0057] Further, the remote computer 106 executes a
user interface program 134 that comprises a window po-
sitioning component 136 for positioning windows on a
monitor 138 that is coupled to the remote computer 106.
The user interface program 134 further comprises a
screen shot component 140 for taking screen shots. The
user interface program 134 controls the operating system
110 such that an active window 142 and at least one
additional window 144 containing a screen shot (SS) is
displayed on the monitor 138.

[0058] The active window 142 may have one or more
data entry fields into which the user can enter data such
as by means of an input unit 146 that is coupled to the
remote computer 106. The input unit 146 can be a key-
board and/or a computer mouse or another computer
peripheral.

[0059] The window 144 has the purpose of displaying
a screen shot and does not allow entry of any data by
the user.

[0060] The data manager application program 130
generates a first window and the remote application pro-
gram 124 generates a second window containing a du-
plicate of the host screen image 114 while it interacts
with the host application program 122.

[0061] The active window 142 is either the first window
or the second window whereas the window 144 contains
a screen shot of the first window or the second window
depending on the user’s selection received via the input
unit 146.

[0062] The remote computer 106 stores a configura-
tion file 148 that specifies the IP addresses of the one or
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more analyzer control computers that are coupled to the
remote computer 106. In the embodiment considered
here the IP address of the analyzer control computer 102
is entered into the configuration file 148 in order to enable
IP communication between the remote computer 106 and
the analyzer control computer 102 via the network 108.
[0063] A button 150is coupled to the remote computer
106. When the user of the remote computer 106 presses
the button 150 the VolP application program 128 is in-
voked and a voice communication channel is established
via the network 108 whereby the VOIP application pro-
gram 128 interoperates with the VOIP application pro-
gram 126.

[0064] Inthe following it is assumed without restriction
of generality that the first window that is generated by
the data manager application program 130 is positioned
by the window positioning component 136 as the active
window 142 whereas the second window that is gener-
ated by the remote application program 124 is shown as
a screen shot provided by the screen shot component
140 in the window 144. Preferably, the active window
142 is much larger than the window 144 and covers at
least 50% of the display area of the monitor 138.
[0065] Via the input unit 146 the user can select the
second window to be displayed as the active window
such as by performing a mouse click on the window 144.
In response the window positioning component 136 po-
sitions the second window on the monitor 138 to become
the active window 142 and the screen shot component
140 provides a screen shot of the first window which is
then shown as the window 144.

[0066] Hence, when the second window becomes the
active window 142 the first window is shown as a screen
shot in window 144. Alternatively it is also possible that
a separate screen shot for each of the first and second
windows is permanently shown on the monitor 138.
[0067] For example, the user selects the first window
generated by the data manager application program 130
to become the first display window, i.e. the active window
142. The second window that is generated by the remote
application program 124 is shown as a screenshot in the
second display window, i.e. window 144. The second
window generated by the remote application program
124 itself is however not shown on the monitor 138.
[0068] The user may enter data into the active window
142, i.e. the first window generated by the data manager
application program 130, for specifying a request for the
performance of the analysis of a sample by the analyzer
100. The data manager application program 130 sends
a respective request including a sample identifier via the
network 108 to the analyzer control computer 102 for
processing by the analyzer control application program
104 upon the user’s entry of the data into the active win-
dow 142. It is important to note that the transmission of
the request including the sample identifier is performed
via the network 108 without involving the host application
program 122.

[0069] Theremote computer 106 and the analyzer con-
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trol computer 102 may implement a first interface for the
transmission of the request including the sample identi-
fier from the remote computer 106 to the analyzer control
computer 102 and/or for the transmission of the respec-
tive result data including the sample identifier from the
analyzer control computer 102 to the remote computer
106. For example, the first interface is the HL7 interface
as standardized by Health Level 7, Inc. In addition or
alternatively the remote computer 106 and the analyzer
controlcomputer 102 implementa second interface, such
as an XML interface, for transmission of at least a portion
of the control data and/or the analytical data, in particular
the result context data.

[0070] For directly communicating with the analyzer
control application program 104 without going through
the intermediary of the data manager application pro-
gram 130 the user selects the second window generated
by the remote application program 124 to become the
active window 142. Inresponse, the second window that
contains a duplicate of the host screen image 114 includ-
ing the window 116 that is generated by the analyzer
control application program 104 is shown as the active
window 142. The user may enter data into the active win-
dow 142 that is now the duplicate of the host screen im-
age 114 via the input unit 146. The data entered by the
user into the active window 142 is transformed into image
data by the remote application program 124 and com-
municated as image data to the host application program
122 which then enters this data into the analyzer control
application program 104.

[0071] The transmission of data between the remote
computer 106 and the analyzer control computer 102 can
be performed using the same physical layer provided by
the network 108 irrespective of the fact whether the data
is transmitted through the intermediary of the data man-
ager application program 130 or not.

[0072] Fig. 2 shows an embodiment of the analysis
system where a number of N analyzers 100.1, 100.2, ...,
100.n, ..., 100.N are coupled to the remote computer 106
via the network 108 through their respective analyzer
control computers, i.e. analyzer control computer C1
102.1, analyzer control computer C2 102.2, ..., analyzer
controlcomputer Cn102.n, ..., analyzer control computer
CN 102.N.

[0073] The automatic analyzers 100.1 to 100.N can be
designed to perform various kinds of analysis of biolog-
ical samples. The analyzer control computers C1 to CN
have the same or similar functionalities as the analyzer
control computer 102 shown in fig. 1. In particular, each
one of the analyzer control computers Cn locally runs an
instance of the host application program 122.

[0074] The remote computer 106 runs an instance of
the remote application program 124 for each one of the
N analyzer control computers Cn. In other words, the
remote computer 106 executes aremote application (RA)
program RA1 124.1 for the analyzer control computer
C1, a remote application program RA2 124.2 for the an-
alyzer control computer C2, ..., a remote application pro-



13 EP 2 544 114 A1 14

gram RAn for the analyzer control computer Cn, ..., and
remote application program RAN 124.N for analyzer con-
trol computer CN.

[0075] Each one of the remote application programs
RAnN generates a second window that contains a dupli-
cate of the host screen image of the analyzer control
computer Cn to which it is assigned. Hence, the remote
application programs RAn generate a number of N sec-
ond windows.

[0076] The screen shot component 140 provides
screen shots for each of the N second windows which
are displayed as windows 144.1 to 144.N on the monitor
138. In other words, the window 144.1 that is displayed
on the monitor 138 contains the screen shot SS1 of the
1th second window generated by the remote application
program RA1, the window 144 .2 contains the screen shot
SS2 of the 2th second window provided by the remote
application program RA2, ..., the window 144.n contains
the screen shot SSn of the nth second window provided
by the remote application RAn, ..., and the window 144.N
contains the Nth second window provided by the remote
application program RAN.

[0077] Inaddition,the screen shotcomponentalso pro-
vides a screen shot SSDM of the first window generated
by the data manager application program 130 which is
shown as window 144.N + 1 on the monitor 138.
[0078] One of the N second windows 144.n or the first
window is displayed on the monitor 138 as the active
window 142 into which the user can enter data. Without
restriction of generality it is assumed here that the first
window provided by the data manager application pro-
gram 130 is initially shown as the active window 142. The
user of the remote computer 106 can thus conveniently
interact with the data manager application program 130
while monitoring the N analyzers 100.1 to 100.N, If direct
interaction with one of the analyzers 100.n becomes nec-
essary as indicated to the user on the respective window
144.n, the user can enter a selection of the respective
nth second window via the input unit 146 such as by
performing a mouse click on the window 144.n. In re-
sponse the nth second window becomes the active win-
dow 142. The windows 144.1 to 144.N + 1 are updated
repeatedly butremain unchanged otherwise by the user’s
selection of the active window 142.

[0079] When the user of the remote computer 106
needs to talk to an operator of the analyzer control com-
puter Cn while the nth second window is displayed as
the active window 142, the user of the remote computer
106 does only need to perform a single input action such
as by pressing the button 150 as this invokes the VolP
application program 128 that establishes a voice-over-
IP voice communication channel to the analyzer control
computer Cn using the IP address of the analyzer control
computer Cn given in the configuration file 148. Hence,
the user of the remote computer 106 can immediately
talk to the operator of the analyzer control computer Cn
such as for providing emergency instructions or expla-
nations on how to properly operate or maintain the ana-
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lyzer 100.n.

[0080] Fig. 3is aflow diagram which illustrates the up-
dating of the screen shots shown in the windows 144.1
to 144.N + 1 in the embodiment offig. 2.

[0081] Instep 200 the index nis initially setto 1. In step
202 the screen shot SSn of the nth second window is
taken and the miniature window 144.n is updated with
that new screen shot SSn in step 204.

[0082] In step 206 it is decided whether n = N. If this
is not the case, n is incremented in step 208 and the
control returns to step 202. If n = N then the control goes
from step 206 to step 210 where a screen shot SSDM of
thefirstwindow provided by the datamanager application
program is taken. In the following step 212 the respective
miniature window 144.N + 1 is updated with that new
screen shot SSDM and the control goes back to step 200.
[0083] The processshowninfig.3 canbeimplemented
by the screen shot component 140 in the embodiments
of figs. 1 and 2. The speed of execution of the process
shown in fig. 3 can be chosen such that the update fre-
quency of each of the miniature windows 144.n is below
two seconds, preferably below one second.

[0084] Fig. 4 is aflowchartillustrating another process
that can be executed concurrently with the updating proc-
ess that permanently runs in the background. In step 300
the active window that is displayed on the monitor of the
remote computer is one of the N second windows or the
first window. In step 302 a user selects another one of
the N second windows or the first window to become the
new active window such as by performing a mouse click
on the respective miniature window that shows the
screen shot of the window that is to become the new
active window. In step 304 the window the user has se-
lected in step 302 becomes the new active window re-
placing the active window of step 300. From step 304 the
control goes back to step 300 for a consecutive user’s
selection of another one of the windows to become the
new active window.

[0085] Fig. 5 shows an embodiment where the win-
dows 144.1to 144.3 are arranged in a side bar 152. Fig.
5shows a status of the analysis system where the second
window provided by remote application program RA1 is
shown as the active window 142. The windows 144.1 to
144.3 may or may not contain a window showing the
screen shot SSDM.

[0086] Fig. 6 is illustrative of the process for replacing
the active window 142 by another one of the windows
upon a user’s selection. When the user clicks on the min-
iature window 144.3 as indicated by the star in fig. 6 the
current active window is replaced by the window whose
screen shot is shown in the window 144.3.

[0087] Fig. 7 illustrates an embodiment of the position-
ing of the various windows that is performed by an em-
bodiment of the window positioning component 136 of
the remote computer 106 (cf. figs. 1 and 2).

[0088] Inthe embodimentconsidered here the firstwin-
dow generated by the data manager application program
130 and all N second windows 144.n that are generated
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by the remote application programs RAn are positioned
to form a stack 154 such that the active window 142 is
the topmost window of the stack and is completely cov-
ering all the other windows of the stack 154 such that
only the topmost active window 142 is visible. As the
topmost active window 142 of the stack 154 is providing
an overlay for all the other windows of the stack 154 a
user can only access that active window 142 such as for
entry of data. However, the user cannot move a cursor
156 onto one of the windows that are positioned below
the topmost active window 142 of the stack 154.

[0089] Fig. 7 shows a status of the analyzer system
where the second window generated by the remote ap-
plication program RA1 has been selected as the active
window 142. Thus the second window provided by the
remote application program RA1 is positioned on the top
of the stack 154. The other second windows provided by
the remote application programs RA2 to RAN and the
first window generated by the data manager application
program 130 are located below the active window 142.
[0090] For selection of another one of the windows to
become the active window such as the nth second win-
dow, the user moves the cursor 156 onto the window
144 .nthat contains the screen shot SSn of the nth second
window as illustrated in fig. 7. When the user performs a
mouse click on the window 144.n the windows of the
stack 154 are rearranged such that the selected nth sec-
ond window is moved to the top of the stack. Depending
on the implementation the former active window can be
moved to the position in the stack where the new active
window was previously located as illustrated in fig. 7 or
to another stack position such as to the bottom of the
stack.

[0091] Fig. 8 shows a screen image 158 displayed on
the monitor 138 of the remote computer 106 (cf. embod-
iment of fig. 2). As shown in fig. 8 the analysis system is
in a status where the first window that is generated by
the data manager application program 130 has been se-
lected to be the active window 142 such that the user
can enter data into the various data entry fields 160 con-
tained in the first window. Data entry into the second win-
dows is not possible, because the second windows are
positioned below the topmost active window 142 such
that it is not possible to move the cursor 156 onto these
other windows of the stack 154 (cf. fig. 7).

[0092] The side bar 152 contains windows 144.1 and
144.2 in addition to the window 144.3 that contains the
screen shot of the first window. The windows 144.1 and
144.2 contain screen shots of two different automatic in-
struments that are coupled to the remote computer 106
in the embodiment considered here.

[0093] Fig. 9 shows the floor plan of a laboratory that
comprises rooms 1, 2 and 3 and an office. An analyzer
with a respective computer is located in each one of the
rooms 1, 2 and 3 whereas the remote computer 106 is
located in the office of the laboratory as shown in fig. 9.
Via the network 108 the remote computer 106 can es-
tablish communication channels to each one of the an-
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alyzer control computers C1, C2 and C3. This allows to
remotely monitor and control the automatic analyzers
from an operator that is located in the office of the labo-
ratory.

[0094] Fig. 10 shows an alternative screen image 162
displayed on the monitor 138 of the remote computer 106
(cf. embodiment of fig. 2). As shown in fig. 10 the analysis
system is in a status where the second window that is
generated by the remote application program 124.1 (cf.
fig. 2) has been selected by the user to be the active
window 142.

[0095] The sidebar 152 shows a window 144.1 that
does not contain a screenshot of the second window that
has been generated by the remote application program
124.1 but merely an indication that this window is the
"active window’. The other windows that have not been
selected to be the active window 142 are shown as
screenshots in the windows 144.2 and 144.3 in the side-
bar 152.

[0096] Fig. 11 shows an image of an embodiment of
the analysis system of fig. 1. Both the remote computer
106 and the analyzer control computer 102 can be im-
plemented on the basis of standard personal computers
running an operating system with a graphical user inter-
face including windows.

[0097] Fig. 12 shows a further embodiment of an anal-
ysis system of the invention that implements first and
second interfaces on the basis of a common physical
layer provided by the network 108 (cf. fig. 1 and fig. 11).
The analysis system may implement an HL7 interface
and an XML interface for transmission of data between
the data manager application program of the remote
computer 106 and the analyzer control computer 102.
The HL7 interface can be used for transmitting a request
including a sample identifier from the data manager ap-
plication program 130 that is executed by the remote
computer 106 to the analyzer control computer 102 and
for transmitting a portion of the analytical data being de-
scriptive of the result obtained from the performance of
the analysis and the sample identifier back to the data
manager application program 130.

[0098] The request that is transmitted using the HL7
interface may be supplemented by additional control data
thatis transmitted from the data manager application pro-
gram 130 to the analyzer control computer 102 by means
of an XML document. Likewise the result data that is
transmitted via the HL7 interface can be supplemented
by an XML document containing result context data. The
XML document containing the resultcontextdatais trans-
mitted from the analyzer control computer 102 to the data
manager application program 130 that is executed by the
remote computer 106 in parallel or consecutive to the
transmission of the result data via the HL7 interface. The
communication via the HL7 interface and the exchange
of the XML documents may be synchronous or asynchro-
nous.

[0099] Fig. 13 shows a further embodiment of an anal-
ysis system of the invention. In the embodiment consid-
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ered here the data manager application program 130 in-
cludes various functional components such as for con-
figuration purposes, quality control data management,
alarm/messages processing, communication with an ex-
ternal computer 164, such as cobas link, order entry
processing, work list/sample status processing, workflow
scheduling, communication with an external computer or
computer network 166, such as a laboratory information
system (LIS) and/or a hospital information system (HIS),
result review processing, instrument overview process-
ing, online help and printout processing.

[0100] The analyzer control application program 104
includes functional modules for system status handling,
a module for providing the user interface on the monitor
112 (cf. fig. 1 and 11), rack with orders scheduling, serv-
ice and maintenance, inventory control, sample process-
ing, calibration data management, quality control (QC)
sample processing, printout processing, online help, util-
ity system setting and communications with the data
manager application program such as via the HL7 inter-
face and/or the XML interface (cf. fig. 12).

[0101] The analyzer 100 itself also includes various
control functionalities such as mechanical units control,
data calculation, sequence scheduling, rack transporta-
tion, error handling and barcode/RFID reader control.

List of Reference Numerals

[0102]

100  Automatic analyzer

102  Analyzer control computer

104  Analyzer control application program
106  Remote computer

108  Network

110  Operating system

112 Monitor

114  Host screen image

116 Window

118  Input unit

120  Network interface

122  Host application program

124  Remote application program
126  VOIP application program

128  VOIP application program

130 Data manager application program
132  Network interface

134  User interface program

136  Window positioning component
138  Monitor

140  Screen shot component

142  Active window

144  Window

146  Input unit

148  Configuration file

150 Button

152  Side bar

154  Stack
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10

156  Cursor

158 Screen

160 Data entry fields
162  screen image

164  External computer
166  external computer
Claims

1. An analysis system for analyzing biological samples
comprising:

- at least one analyzer (100; 100.1, 100.2, ...
100.n,...100.N) being coupled to a respective
analyzer control computer(102; 102.1,102.2, ...
102.n,...102.N), the analyzer control computer
comprising an analyzer control application pro-
gram (104) for receiving control data and for
sending analytical data, the control data speci-
fying or enabling a requested action of the ana-
lyzer, the analyzer control application program
being adapted to generate a host screen image
(114), the host screen image including a window
(116) having one or more data entry fields for
entry of control data by a user, and further com-
prising a host application program (122), the at
least one analyzer being operable to induce a
reaction of a biological sample with a reagent
and to acquire at least one measurement value
being related to the reaction, the analytical data
comprising the measurement value,

- a remote computer (106) being coupled to the
at least one analyzer control computer, the re-
mote computer comprising a data manager ap-
plication program (130) for sending the control
data to the at least one analyzer control compu-
ter and for receiving the analytical data, the data
manager application program being adapted to
generate a first window, and further comprising
at least one remote application program (124;
124.1,124, 2, ... 124.n,...124.N), the remote ap-
plication program being adapted to generate a
second window containing a duplicate of the
host screen image by interoperation with the
host application program,

- a user interface program (134) for displaying
atleastafirstdisplay window (142) and a second
display window (144; 144.1, 144.2, ..144.n, ...
144.N, 144 N+1), the first display window being
one of the firstand second windows and the sec-
ond display window containing a screen shot of
the other one of the first and second windows,
wherein only the first display window is adapted
for entry of user data,

- input means (146) for entering a user’s selec-
tion of the first or the second window for display-
ing as the first display window, wherein the user
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interface program is adapted to repeatedly up-
date the screen shot.

The analysis system of claim 1, wherein a time in-
terval between two consecutive screen shot update
operations is below five seconds, preferably below
one second.

The analysis system of claim 1 or 2, wherein the
selection is performed by moving a pointer (156),
such as mouse cursor, onto the second display win-
dow and then entering a selection command, such
as by clicking on a mouse button, wherein the cur-
rently selected window that is displayed in the first
display window is deselected by the selection.

The analysis system of any one of the preceding
claims, wherein the user interface program has a
window positioning component (136) for stacking the
first window and the N second windows such that a
user interaction is only enabled with the topmost win-
dow of the stack, wherein the topmost window of the
stack constitutes the first display window.

The analysis system of claim 4, wherein the windows
of the stack have identical size and format.

The analysis system of claim 4 or 5, the window po-
sitioning component being adapted for changing the
order of the stack in response to entry of the user’s
selection, such that the selected window becomes
the topmost window of the stack.

The analysis system of claim 4, 5 or 6, wherein the
windows of the stack are aligned in the vertical di-
rection such that only the topmost window is visible.

The analysis system of any one of claims 4 to 7,
wherein a second display window is displayed for
each one of the N second windows.

The analysis system of claim 8, the N second win-
dows being arranged in a side bar (152) next to the
first display window.

The analysis system of any one of the preceding
claims, further comprising a first interface for trans-
mitting a sample identifier and a request for perform-
ing an analysis of the sample from the remote com-
puter to one of the analyzer control computers and
for transmitting the sample identifier and a result of
the analysis in response to the request from the one
ofthe analyzer control computers to the remote com-
puter.

The analysis system of any one of the preceding
claims, further comprising a second interface for
transmitting at least a portion of the control data from
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12.

13.

14.

20

the remote computer to one of the analyzer control
computers and for transmitting at least a portion of
the result context data related to the requested anal-
ysis from the one of the analyzer control computers
to the remote computer. analyzer control computer-
analyzer control computeranalyzer control computer

The analysis system of claim 10 or 11, the first inter-
face being a HL7 interface and/or the second inter-
face being a XML interface. analyzer control com-
puter

A method of analyzing a biological sample using an
analysis system of any one of the preceding claims,
the analysis system having a number N of analyzers
and a number N of analyzer control computers (102),
the method comprising:

- generating a host screen image (114) by each
one of the analyzer control computers,

- generating the number N of second windows
(RA1, RA2,... RAn,... RAN) by the remote com-
puter, the nth second window being a duplicate
of the nth host screen image,

- displaying a first display window (142) and the
number N of second display windows (144.1,
144.2, ...144.n, ...144.N, 144 N+1), the first dis-
play window being one of the windows and each
one of the N second display windows containing
a screen shot of the other one of the first and
second windows, wherein only the first display
window is adapted for entry of user data, such
that user interaction with one of the analyzer
control computers is enabled via the first display
window,

- receiving a user’s selection of the first or the
second window for displaying as the first display
window by the input means (146),

- receiving the user’s entry of control data via
the first display window that is one of the N sec-
ond windows,

- analyzing the biological sample by the analyzer
that is coupled to the analyzer control computer
that has generated the one of the N second win-
dows in response to the user’s entry of the con-
trol data,

- receiving of the analytical data resulting from
the analysis of the biological sample by the re-
mote computer,

while repeatedly updateing the screen shots by the
user interface program.

The method of claim 13, further comprising receiving
a user’s selection of one of the windows and display-
ing the user selected one of the windows as the first
display window, and further comprising stacking the
N second windows such that a user interaction is
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only enabled with the topmost window of the stack
(154).

15. A computer program product comprising executable
program code for performing the method of any one
of claims 13 or 14.
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